Introduction
Over a period of three years we have gathered data on a cohort of single honours mathematics students who entered two traditional English universities in Autumn 2000. Most of these students will graduate in Summer 2003, although a minority will remain for a fourth year to complete the MMath/MSci degree.
We collected data on the changing attitudes of these students in relation to their experiences of the course, of university life, and of relevant external circumstances. We used questionnaires with the whole cohort (approximately 200 students), and individual, group and e-mail interviews with a case study group of 10-12 students at each university. To give a context for this data we attended lectures, tutorials and examples classes, and interviewed lecturers, tutors and course directors. We also gathered data on examination results, including those from A-levels, diagnostic tests and university examinations.
In this article we focus on a group of 32 second year, single honours mathematics students at one university who were at risk of failure. After consulting the mathematics staff, we chose as our criterion for identifying these students, failure in two or more modules in examinations in January 2002: semester one, year two. Students and staff perceive failure in these examinations to be significant as they are the first to count towards the students' final degree mark. (At the end of first year, students have to gain 100/120 credits to be allowed to continue into second year but these credits do not count in any other way.) By comparing the 'failing' students with the rest of the cohort and with each other, we wanted to try to identify any indicators that might have suggested they were 'at risk' and could, therefore, have been recognised earlier. We also wanted to use the analysis to suggest ways in which the mathematics department might better support these struggling students.
The tail in relation to the whole cohort A total of 32 students failed two or more modules in the first semester examinations in second year. Table 1 shows the total number of students in the cohort according to the three, single honours mathematics courses, and how the 'failing' students relate to the cohort.
Just over a fifth of the cohort (32 students, 21% of the cohort) failed two or more modules. In these examinations, six modules were examined. We looked at the modules failed by the 32 'tail' students to see if there were any particular patterns but none emerged. 
Data available at the start of the course
First we looked at the students' entry point scores. These were based on the UCAS tariff where a student's A-level grades were rated as A=10, B=8, C=6 and so on. The score was the sum of these numbers. The mean for the students failing 2+ modules was about 4 points lower than for the others (26 rather than 22), which was a highly significant difference (p<0.001).
We then examined A-level grades for mathematics and further mathematics and compared them with those students who were most successful (in the January 2002 examinations) and with the whole cohort. We had A-level data on 28 of the 32 students.
The remaining four transferred in from other courses after the start of first year and we did not have their data.
While it is clear that almost twice as many of the most successful students gained A grades in mathematics and only a quarter as many gained Bs, nearly half the 'failing' students gained A grades and equally some of those with B were in the top group.
We had hypothesised that a lower number of those who failed would have studied further mathematics but, as can be seen Table 3 , this is not the case. Almost equal numbers of top and bottom students have studied further mathematics at A-level, although those in the top group who gained an A grade greatly outnumber those in the bottom group. Interestingly, the proportions in both top and bottom groups were greater than the 49% for the whole cohort.
Progress in the first year
We then analysed quantitative data relating to students' progress in year 1, examining first the results of a diagnostic test given on entry (Table 4 ). Here we found that the scores of failing students were over-represented among the 10-20 group and under-represented among the 30-40 group. Nevertheless, they by no means all cluster at the lower end, so it would have been difficult to tell this group apart from other students at this stage.
The next set of data we examined was the semester 1, year 1 examination results (January 2001). Six modules were examined but results did not count towards the final degree. Thirty of the 32 who subsequently failed two or more modules in second year were on the course in January 2001. Table 5 shows the number of modules they failed.
The data here does suggest that the first set of university examinations is the first time that the second year failures, and others who withdrew or transferred, could have been reasonably identified, since all those scoring less than 50% left or continued to be at risk later. However a minority of our failing students in the second year obtained good scores at this stage. It also has to be accepted that some of the other students who had weak scores and decided on the basis of these to withdraw or transfer might have done better in the second year, had they remained.
The next data we analysed were the end of first year examination results (semester 2 year 1). Looking first at the later 'failing' group of students in Table 6 , we see that seven of the 30 present gained under 40%. Of these seven, four had obtained under 40% in semester 1 examinations. The majority (16) obtained 40-50%. The four who gained between 50% and 59% had similar scores in the first set of examinations and the three with over 60% had done equally well in the first semester examinations, raising the question of why they did so badly in semester 1 year 2 examinations.
Looking in Table 6 at the other students, we find that, of the five who obtained under 40%, one female and one male withdrew after these examinations; one was absent for the next set of examinations; one scored 42.5% and the other gained 56%. This again suggests that most of the later failing students, or those electing to leave, could have been readily identified to be at risk, although again about a quarter were still performing relatively well at that stage.
In our analysis of the largely quantitative data it is evident that this tail of 32 students is, in many ways, not obviously different from the rest of the cohort in relation to, for example, entry qualifications, the sorts of schools they attended, family background and part-time work. What we do see, however, when we look across the three sets of examination results, is that most of this group performed relatively poorly from the start. 
Conclusion
It is difficult to know what more the university could do to support these struggling students especially as they tend to withdraw when faced with lack of success and many find it difficult to talk openly and honestly about their situation. Additionally, staff are having to deal with ever-increasing numbers of students as a result of widening participation. However, our analysis would suggest that, if compulsory homework and tutorials were introduced in second year, these would enable staff to check up on students, particularly those 'at risk' of failure.
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